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IN STATES PATENT AND TRADEMARK OFFICE 

Patent Number: 6,740,183 

Issued: May 25, 2004 

Name of Patentee: Segawa et al. 

Title of Invention: METHOD OF PRODUCING CERAMIC MULTI-LAYERED SUBSTRATE 

REQUEST FOR CERTIFICATE OF CORRECTION OF PATENT 
FOR PTO MISTAKE (37 C.F.R, S 1.322fa^^ 

Commissioner for Patents 
P.O. Box 1450 

Alexandria, VA 22313-1450 

Attention: Decision and Certificate of Correction 
Branch of the Patent Issue Division 

1. Attached in duplicate is Form PTO-1050 with at least one copy being suitable for 
printing. 


2. Correction of the Official Letters Patent is respectfully requested in view of the following 
text which appears correctly in the application file: 

On the title page, in the abstract, line 2 of Letters Patent, delete "to remove a" and 
insert -the removal of— as indicated in line 3 on page 12 of the marked-up copy of 
specifications showing additions and deletions filed December 14, 1999. 

On the title page, in the abstract, line 3 of Letters Patent, delete "sheet" and insert - 
sheets— as indicated in line 3 on page 12 of the marked-up copy of specifications 
showing additions and deletions filed December 14, 1999. 

On the title page, in the abstract, line 4 of the Letters Patent delete "sheets are" and 
insert —sheet is— as indicated in line 4 on page 12 of the marked-up copy of 
specifications showing additions and deletions filed December 14, 1999. 

On the title page, In the abstract, line 6 of the Letters Patent delete "For removing the 
shrinkage suppression sheets, on both faces of the multi-layered ceramic substrate 2 
after sintering , water" and insert —Water— as indicated in line 6 on page 12 of the 
marked-up copy of specifications showing additions and deletions filed December 14, 
1999. 

On the title page, in the abstract, line 8 of the Letters Patent after "or" insert -a- as 
indicated in line 7 on page 12 of the marked-up copy of specifications showing additions 
and deletions filed December 14, 1999. 
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On the title page, in the abstract, line 9 of Letters Patent after "sprayed" insert as 
indicated in line 8 on page 12 of the marked -up copy of specifications showing additions 
and deletions filed Decennber 14, 1999. 

On the title page, in the abstract, line 10 of Letters Patent after "air." insert -onto the 
shrinkage suppression sheets, on both faces of the multi-layered ceramic substrate, after 
sintering, to remove the shrinkage suppression sheets,— as indicated in line 8 on page 
12 of the marked-up copy of specifications showing additions and deletions filed 
December 14, 1999. 

3. Please send the Certificate to: 

Name: 

Lawrence E. Ashery 
P.O. Box 980 
Valley Forge, PA 19482 
(610) 407-0700 

Name of Assignee: Matsushita Electrical Industrial Co., LTD. 

Assignment Recorded on: April 24, 2000 


Reel: 010788 
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to charge payment to Deposit Account No. 18-0350 tfie United States Postal Service as first class mail, with sufficient 
of any fees associated with this communication. postage, in an envelope addressed to: Commissioner for Patents, 

P.O. Box 1450, Alexandria, VA 22313-1450 Attn: Decision and 
Certificate of Con-ection Branch of the Patent Issue Division on: 
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SHOWING ADDITIONS AND DELETIONS 
-1- 

METHOD FOR MANUFACTURING A MULTI-LAYERED CERAMIC 
/^P"^^:?^ SUBSTRATE 

N?^ ^ ^ §j FIELD OF THE INVENTION 

^^he present invention relates to the field of methods for 
manufacturing a multi-layered ceramic substrate used for electronic devices, and in 
particular to methods for manufacturing a so - called non-shrinkable multi-layered 
substrate which greatly suppresses shrinkage of the substrate during firing. 

1 0 BACKGROUND OF THE INVENTION 

Normally, multi-layered ceramic substrates are manufactured using a 
method called the green sheet lamination method. In this method, green sheets, 
made by forming a slurry containing ceramic powder and organic binder into a 
sheet, are punched (for holes) and screen printed with conductive paste. These 

1 5 green sheets are stacked to the required number, press-heated to laminate the 
layers, and then fired. 

The advantages of this method include the feasibility of fine pattem 
printing realized by the extremely flexible green sheet and good permeability to 
organic solvents^, and good surface smoothness and air-tightness which allow the 

20 lamination of even up to several dozens of layers. 

On the other hand, the main disadvantage is the difficulty in 
achieving dimensional accuracy. This is due to shrinkage of the ceramic substrate 
accompanied by sintering which occurs during firing-it. Inaccurate dimensions 
cause mismatching between components and conductive pattems, generating the 

25 serious problem of inability to mount semiconductor chips such as CSPs (chip size 
packages) and MCMs (multi-chip modules) with high accuracy. 
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ABSTRACT OF THE DISCLOSURE 

A method for manufacturing a multi-layered ceramic substrate which 
enables the removal of to remove a shrinkage suppression sheets without damaging 
the multi-layered substrate. The shrinkage suppression sheetsjs ^ formed on both 
5 faces of unfired laminated green sheets, and then the laminated green sheets are 
fired. For remo^rjng the s hrink a ge s uppre s sion s heet s on both face s of the multi 
layered ceramic s ub s trate 2 after s intering^ wate gWater , ceramic powder, or_a water 
and ceramic powder mixture is sprayed, together with compressed air.- r onto the 
shrinkage suppression sheets, on both faces of the multi-layered ceramic substrate, 
10 after sintering, feg to removeal of the shrinkage suppression sheets. 


